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Foreword 

» 

The  study  reported  herein  was  conducted  under  the  general  super- 
vision of  the  Engineering  Design  Criteria  Branch,  Soils  and  Pavements 
Laboratory,  of  the  TJ.  S.  Army  Engineer  Waterways  Experiment  Station 
(WES) , Vicksburg,  Mississippi.  Personnel  involved  in  the  condition 
survey  were  Messrs.  H.  T.  Thornton,  Jr.,  Concrete  Laboratory,  and  S.  J. 
Alford  and  R.  N.  Gordon,  Soils  and  Pavements  Laboratory.  This  report 
was  prepared  by  Mr.  Thornton  and  Mr,  P.  J.  Vedros  under  the  general 
supervision  of  Messrs.  J.  P.  Sale,  R.  G.  Ahlvin,  and  R.  L.  Hutchinson 
of  the  Soils  and  Pavements  Laboratcry.  Appendix  A wa s obtained  from 
the  Air  Force. 

COL  Ernest  D.  Peixotto,  CE,  was  Director  of  the  WES  during  the 
conduct  of  the  study  and  preparation  of  the  report.  Mr.  F.  R.  Brown 
was  Technical  Director. 


iii 


, i PRECEDING  PAGE  BLANK- HOT  FILMED 

- — • mM  IIMT  THTI-  " - - 1 - fr;  - y I 


Contents 


Page 


Foreword iii 

Conversion  Factors,  British  to  Metric  Units  of  Measurement  ....  vii 

Authority  1 

Purpose  and  Scope  1 

Pertinent  Background  Data  1 


Location  

Topography  and  soils  

Drainage  and  water  table  

Climatic  conditions  

General  description  of  airfield 
Previous  reports  

History  of  Airfield  Pavements  

Construction  history  

Traffic  history  

Conditions  of  Pavement  Surfaces  . . . . 

Pavement  inspection  

Runway  

Primary  taxiways  

Aprons  and  miscellaneous  pavements 


Maintenance  8 

Condition  of  Joint  Seal  Materials  9 

Evaluation  9 

Conclusions 10 

Tables  1-5 
Photos  1-5 
Plate  1 


Appendix  A:  WAFB  Annual  Pavement  Maintenance  Plan 


v 


PRECEDING  PAGE  BLANK-HOT  FILMED 


4 — — Hi 


H W W W fOOO  4 -4-J-  V\  UAVO  VO 


Conversion  Factors, 

British  to  Metric  Units 

of  Measurement 

I-ritish  units  of  measurement  used  in  this  report 
metric  units  as  follows: 

can  be  converted  to 

Multiply 

By 

To  Obtain 

inches 

2.54 

centimeters 

feet 

0.3048 

meters 

miles  (U.  S.  statute) 

1.609344 

kilometers 

square  inches 

6.4516 

square  centimeters 

square  feet 

O.092903 

square  meters 

square  yards 

0.8361274 

square  meters 

pounds  (mass) 

0.45359237 

kilograms 

pounds  (force)  per 
square  inch 

0.6894757 

newtons  per  square 
centimeter 

Fahrenheit  degrees 

* 

Celsius  or  Kelvin 

degrees 


* To  obtain  Celsius  (c)  temperature  readings  from  Fahrenheit  (F)  read- 
ings, use  the  following  formula:  C = (5/9) (F  - 3?)»  To  obtain  Kel- 
vin (K)  readings,  use:  K = (5/9) (F  - 32)  + 273 .15* 
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COHDITluH  SURVEY,  WURTSMITH  AIR 
FORCE  I- AGE,  .MICiDOAN 


Authority 


1.  Authority  for  conducting  condition  surveys  at  selected  air- 
fields is  contained  in  amendment  to  FY  1972  RDTE  Funding  Authorization 
(MFS-MC-5»  16  February  1972),  subject:  "Air  Force  Airfield  Pavement 

Research  Program,"  from  the  Office,  Chief  of  Engineers,  U.  S.  Army, 
Directorate  of  Military  Construction,  dated  18  February  1972. 


Purpose  and  Scope 


27  The  purpose  of  this  report  is  to  present  the  results  of  a 

condition  survey  performed  at  Wurtsmith  Air  Force  Base  (WAFB),  Michigan, 

during  1-5  May  1972.  The  following  three  major  areas  of  interest  were 

considered  in  this  condition  survey:  'j 

v y The  structural  condition  of  the  primary  airfield  pavements. 

The  condition  of  pavement  repairs  and  the  types  of  main- 
tenance materials  that  have  been  used  at  this  airfield.  \ 

(S)  Any  detrimental  effects  of  frost  to  the  pavement 
facilities . 


3.  This  report  is  limited  to  a presentation  of  visual  observa- 
tions of  the  pavement  conditions,  discussion  of  these  observations,  and 
pertinent  remarks  with  regard  to  the  performance  of  the  pavements. 

No  physical  tests  of  the  pavements,  foundations,  or  patching  materials 
were  performed  during  this  survey.  Appendix  A to  this  report  presents 
the  annual  pavement  maintenance  plan  for  WAFB. 


Pertinent  Background  Data 


Location 

4.  WAFB  is  located  in  Oscoda  County,  Michigan,  about  l-l/2  miles* 

* A table  of  factors  for  converting  British  units  of  measurement  to 
metric  units  is  presented  on  page  vii. 
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west  of'  the  shoreline  of  Lake  Huron  and  2-1/2  miles  northwest  ol'  Oscoda, 
Michigan.  A vicinity  map  is  shown  in  plate  1. 

Topography  and  soils 

The  airfield  is  located  in  a nearly  level  sand  plain.  The 
average  elevation  within  the  airfield  site  is  approximately  620  ft  above 
mean  sea  level.  The  predominant  soil  type,  "grayling"  sand,  is  a loose, 
uniformly  graded  sand  ranging  from  yellowish  brown  to  grayish  yellow 
in  color.  The  soil  extends  to  considerable  depths  throughout  the  air- 
field site.  The  subgrade  and  foundation  subsoils  are  composed  generally 
of  n nplastic,  nonfrost-susceptible  uniformly  graded  fine  sand,  which 
is  classified  as  an  SF  or  SP/SM  material  according  to  the  Unified  Soil 
Classification  System.* 

Drainage  and  water  table 

,r.  The  surface  soil  and  subsoil  are  granular  and  free  draining 
to  a known  depth  of  about  20  ft.  The  groundwater  table  varies  from  15 
to  20  ft  below  the  ground  surface.  Prior  to  1955?  no  subdrains  or  col- 
lection systems  for  airfield  surface  runoff  had  been  constructed  due  to 
the  highly  pervious  characteristics  of  the  subsoil.  Subsequent  con- 
struction has  provided  ponding  areas  and  catch  basins  to  expedite  runoff 
from  apron  areas  for  relief  from  standing  water  during  freeze-thaw 
periods . 

Climatic  conditions 

7.  The  average  annual  rainfall  in  the  area  is  approximately 
28  in.,  with  an  average  annual  snowfall  of  56.8  in.  The  mean  annual 
temperature  is  approximately  45  F.  The  winters  are  long  and  rigorous, 
while  the  summers  are  comparatively  short  and  mild.  Climatic  data  for 
the  period  August  19^9  to  July  1970  are  presented  in  table  1.  Rainfall 
is  generally  well  distributed  throughout  the  year.  The  rainfall  occurs 
generally  as  moderate  and  prolonged  rain  or  as  frequent  showers , but 
rarely  as  a heavy  downpour.  The  snowfall  is  heaviest  from  November  to 

I 

* U.  S.  Department  of  Defense,  "Unified  Soil  Classification  System  for 
Roads,  Airfields,  Embankments,  and  Foundations,"  Military  Standard 
MIL-STD-619E,  one  1968,  U.  S.  Government  Printing  Office, 

Washington,  D.  C. 
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March,  but  light  snowfalls  and  flurries  may  occur  ac  late  as  May  and  as 
early  as  October.  Snow  remains  on  the  ground  throughout  the  winter. 
Prevailing  winds  are  from  the  northwest  vai-ying  from  strong  to  light. 

The  mean  freezing  index  for  the  10-year  period  1943-1953  was  950  degree- 
days.  The  design  freezing  index  (based  on  the  coldest  year  in  10)  for 
this  same  period  was  approximately  1190  degree-days. 

General  description  of  airfield 

8.  In  May  1972,  the  airfield  consisted  of  a NE-SW  (06-24)  runway, 
a parallel  taxiway  with  four  connecting  taxiways,  a SAC  operational 
apron  with  a connecting  taxiway  to  seven  hangar  aprons  and  taxiways, 
four  ADC  aprons  of  various  sizes  with  connecting  taxiways  to  the  runway 
and  to  other  hangar  aprons,  a warm-up  apron  at  the  ME  end,  and  a SAC 
alert  apron  with  parking  stubs  and  a connecting  taxiway.  The  runway 
was  300  ft  wide*  and  11,800  ft  long.  The  SAC  operational  apron  was 
approximately  2200  ft  long  and  775  ft  wide.  Taxiways  A-D,  F,  I,  and  J 
were  75  ft  wide;  taxiway  E was  100  ft  wide;  taxiways  G and  K (the  old 
E-W  and  IJE-SW  runways,  respectively)  were  ISO  ft  wide;  and  taxiway  H was 
50  ft  wide.  The  ADC  operational  apron  was  approximately  1500  by  575  ft. 
Other  aprons  were  of  various  sizes.  A layout  of  the  airfield  is  shown 
in  plate  1. 

Previous  reports 

9-  Previous  reports  concerning  WAFB  are  listed  below.  Pertinent 
data  were  extracted  from  them  for  use  in  this  condition  survey. 

a.  Condition  survey  reports . The  following  three  condition 
survey  reports  were  prepared  by  the  U.  S.  Army  Engineer 
Division,  Ohio  River,  CE: 

(1)  "Condition  Survey  Report,  Wurtsmith  Air  Force  Base, 
Michigan,"  January  1959j  Cincinnati,  Ohio. 

(2)  "Condition  Survey  Report,  Wurtsmith  Air  Force  Base, 
Michigan,"  September  1966,  Cincinnati,  Ohio. 

(3)  "Investigation  of  Pavement  Spalling  a.t  Wurtsmith  Air 
Force  Base,  Michigan,"  December  1966,  Cincinnati, 
Ohio. 

b.  Pavement  evaluation  reports . The  following  four  pave- 
ment evaluation  reports  were  prepared  by  the  U.  S.  Army 
Engineer  District,  Detroit,  CE: 
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(1)  "Final  Report,  Airfield  lavement  Evaluation,  Oscoda 
Arraj  Air-field,  Oscoda,  Michigan,"  1944 . 

(?)  "Evaluation  of  Rigid  Pavement,  Extension  of  Northeast- 
Southwest  Runway,  Wurtsmith  AFB,  Michigan,"  1954. 

(3)  "Evaluation  of  Rigid  Pavement,  Apron  and  Alert  Taxi- 
way Extensions,  Wurtsmith  AFB,  Michigan,"  January 
1957. 

(4)  "Airfield  Evaluation  Report,  Wurtsmith  AFB,  Michigan," 
March  i960. 


Hlst'.ry  of  Airfield  i a ye  merits 


Construction  his  tor:/- 

10.  The  airfield  was  first  developed  in  1936  as  Camp  Skeel,  a 
landing  auxiliary  to  Selfridge  Field.  The  landing  surface  at  that  time 
was  treated  gravel.  In  February  1942,  two  diagonal  runways  were  con- 
structed and  surfaced  with  soil  cement.  Later  in  1942,  three  runways, 
connecting  taxiways,  and  an  apron  were  constructed  of  Portland  cement 
concrete  (FCC).  The  field  was  known  during  World  War  II  as  Oscoda  Army 
Airfield.  A new  3000-ft  runway  extension,  a parallel  taxiway,  and  an 
alert  apron  and  taxiway  were  constructed  in  1951-  Additional  pavements, 
consisting  generally  of  various  access  taxiways,  apron  areas,  and  exten- 
sions to  existing  aprons,  were  constructed  during  1955-1957.  During 
1953-1959,  the  airfield  was  rebuilt  to  accommodate  heavy  aircraft.  Con- 
struction completed  at  this  time  consisted  of  a runway,  a parallel  taxi- 
way, warm-up  aprons  at  each  runway  end,  a hangar  apron,  alert  facilities, 
and  a parking  apron  of  about  188,000  sq  yd.  Details  of  the  design  and 
construction  history  of  the  airfield  pavements  are  presented  in  table  2. 
Pavement  thicknesses,  descriptions,  and  other  details  are  presented  in 
table  3. 

Iiyffic  history 

11.  A detailed  traffic  record  was  not  available  for  this  study; 
however,  some  traffic  information  was  available  from  previous  condition 
surveys  and  pavement  evaluations.  In  addition,  a traffic  count  for  the 
year  1971  was  obtained  during  this  survey.  The  B-52  aircraft  started 
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operations  at  WAFB  in  July  1 9^0.  Prior  to  this  time,  the  predominant 
aircraft  operating  fron  the  airfield  wen  fi|  hters  (F-89  series),  with 
occasional  operations  by  aircraft  f the  C-54  and  C- 124  classes.  The 
19 66  condition  survey  indi  atec  that  operations  at  that  time  consisted 
of  about  250  cycles  per  month,  of  which  approximately  75  cycles  were 
P-52  aircraft  operations,  90  cycles  were  - '-13'  operations,  and  the  re- 
mainder were  F-1G1  and  transient  aircraf'  p rations.  (A  cycle  of  air- 
craft traffic  is  a combination  of  one  landing  and  one  takeoff.)  In 
addition  to  the  aircraft  traffic  described  above,  about  three  alert  taxi 
ing  exercises  involving  11  It  aircraft  -ach  were  conducted  each  month 
In  1971,  there  were  approximate 1 . 11,460  cycles  of  traffic,  of  which 
1056  cycles  were  P-52  operations  (about  68  per  month),  924  cycles  were 
KC-135  operations  (about  77  per  month),  and  the  remaining  cycles  were 
various  transient  aircraft  operations.  On  normal  missions,  the  average 
gross  weign ; at  takeoff  of  the  B-5f  aircraft  is  approximately  400,000  lb 
During  alert  conditions,  the  'weights  are  u to  about  490,000  lb.  It  is 
estimated  that  approximately  75  percent  of  the  takeoffs  are  from  the 
northeast  (24)  end  of  the  rum, 'ay. 

Conditions  of  lavement  Surfaces 

lavement  inspection 

12.  The  following  procedure  was  used  in  conducting  the  pavement 
inspection  of  the  rigid  pavements.  Representative  features  were  se- 
lected for  detailed  inspection.  The  features  were  then  inspected  slab 
by  slab,  and  the  defects  were  recorded.  (A  slab  is  the  smallest  unit, 
containing  no  joints,  of  a pavement  feature.)  The  locations  of  the 
individual  pavement  features,  the  inspection  starting  points,  and  the 
directions  in  which  the  pavements  were  inspected  are  shown  in  plate  1. 
The  results  of  the  rigid  pavement  survey  for  those  features  that  were 
inspected  in  detail  are  presented  in  table  4.  This  table  shows  a quan- 
titative breakdown  of  the  various  types  of  defects  and  a condition  rat- 
ing for  each  pavement  feature  inspected  in  detail.  The  condition  rat- 
ings are  based  primarily  on  the  total  percentage  of  slabs  containing 
no  major  defects.  Although  minor  defects  (spalls,  shrinkage  cracks, 
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; | -out.',  etc.  are  usually  discounted  in  determining  the  condition 
ratings,  some  :onsiderati or:  must  be  given  t them  with  respect  to  their 
effect  in  the  orrual  op'  rations  of  aircraft.  Consideration  must  also 
:e  gi  /<•>.  to  the  minor  defects  when  they  may  possibly  develop  into  major 
defect.-  under  continuing  traffic,  I r.e  pro<  ■ durr  s used  for  determining 
*h  • •oj'.ditior.  rating  of  a pavement  are  give  . in  Appendix  III  of  Depart- 
m-  r.+  - f the  Army  Technical  Manual  TM  5-827-3,  "Rigid  Airfield  Pavement 
Evaluation,"  dated  September  19t  . 

-runway 

13.  A d"tailed  inspection  (slab  by  slab)  of  the  runway  pavement 
: :ated  that  it  was  in  excellent  structural  condition.  Eight  slabs 

Located  in  the  15-in . -trick  pavemer t in  the  outside  lane  of  the  interior 
of  the  mnway  (feature  35D)  cont.air.ed  the  only  major  defects.  However, 
as  is  shown  in  table  U,  there  were  a considerable  number  of  spalls  and 
prp-outs,  and  some  "D"  cracking  bad  occurred  in  the  pavement  surface. 
Every  slab  in  the  first  1000  ft  of  the  southwest  (0 6)  end  and  almost 
every  slab  in  the  runway  interior  contained  pop-outs  (photos  1 and  ?). 

An  investigation  of  the  spalling  condition  on  the  runway  at  WAFB  was 
performed  in  1966,  and  the  results  were  published  in  the  report  refer- 
enced in  paragraph  9a.  There  has  be.--n  a progression  in  the  number  of 
spalls  on  the  longitudinal  joints  since  the  1966  investigation.  The 
spalls  and  pop-outs  have  been  repaired  with  patches  of  a latex  material 
or  an  epoxy  concrete.  Since  the  patching  on  the  runway  has  to  be  ac- 
complished between  aircraft  operations,  a fast  setting  epoxy  patch  is 
used.  In  some  cases  a poor  patching  job  has  resulted  because  of  the 
rush.  The  repair  of  spalls  and  pop-outs  is  a costly,  major  maintenance 
problem  at  this  airfield. 

14.  Structurally,  the  pavements  are  performing  satisfactorily 
under  traffic  of  the  B-52  aircraft  now  using  the  pavements.  Five  B-52 
pilots  and  twenty-two  KC-135  pilots  were  asked  to  rate  the  riding  qual- 
ity of  the  runway.  Sixty-three  percent  rated  it  as  smooth,  while 
thirty-seven  percent  rated  it  as  fair. 

Primary  taxiways 

15.  The  primary  taxiway  system  consists  of  taxiways  A,  B,  and  E; 


the  SAC  operational  apron  taxiway;  and  ■ access  taxi ways  1 and  2. 

All  of  these  primary  tax'; ways  consist  of  ' 1-in. -thick  PCC,  and  all  were 
in  excellent  structural  condition,  with  nly  three  major  defects  ob- 
served in  the  entire  system.  Pop-outs  a:  1 spa  Is  were  the  predominant 
minor  defects  in  the  system.  Thirty-six  .’labs  f taxiway  A contained 
what  was  identified  as  "D"  cracking,  a condition  which  can  become  severe 
enough  to  develop  into  spalls.  Spalls  of  1 to  4 ft  in  length  are  occur- 
ring along  longitudinal  joint.-  at  the  rate  of  5 to  7 per  year  in  the 
southwestern  two-thirds  of  taxiw-  • 

Aprons  .and  miscellaneous  paves -nts 

16.  The  17-in. -thick  pavement  of  the  SAC  operational  apron  was 
in  excellent  structural  condition  at  thn  time  of  inspection.  Approxi- 
mately 20  percent  of  the  apron  area  contained  pop-outs  and  spalls. 

17-  The  20-in. -thick  pavement  of  the  northeast  warm-up  apron  was 
in  excellent  structural  condition.  Approximately  15  percent  of  this 
apron  contained  pop-outs  and  spalls. 

18.  The  SAC  alert  facility,  which  consists  of  nine  parking  stubs 
and  taxiway  F (20- in. -thick  pavement' , was  in  excellent  structural  con- 
dition. However,  100  percent  of'  the  slabs  in  the  parking  stubs  and 

87  percent  of  the  slats  in  tee  taxiway  contained  pop-outs.  There  were 
numerous  pop-out  patches  in  the  tax'  .ay;  and,  in  the  600  ft  closest  to 
the  runway,  some  deterioration  of  the  patches  was  observed. 

19.  Connecting  taxiways  C and  D were  in  excellent  condition, 
with  only  a minor  number  of  pop-outs  and  joint  spalls.  The  10-in. - 
thick  pavement  of  taxiway  J (feature  T6b)  was  not  surveyed  in  detail, 
but  it  was  noted  that  structural  distress  had  occurred  in  the  taxiway 
up  to  taxiway  K due  to  parking  of  heavy  aircraft  during  alert  exercises . 

20.  The  remaining  facilities  we re  not  selected  for  detailed  in- 
spection; however,  a cursory  inspection  was  made  of  the  pavements.  It 
was  noted  that  taxiway  K (the  original  NE-SW  runway)  was  in  excellent 

to  poor  condition.  In  1970,  a section  of  this  taxiway  (adjacent  to  taxi- 
way J),  which  had  an  original  pavement  of  6 in.  of  PCC  over  6 in.  of  soil 
cement,  was  replaced  with  14  in.  of  PCC  so  that  taxiway  K could  be  used 
as  a turnaround  apron  for  unloading  cargo.  In  1971,  a section  of 
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taxi  way  r'.  (adjacent  to  taxiway  o',  which  is  used  as  a power  check  pad, 
was  replaced  with  9 in.  of  PCC,  and  a 10-  by  10-  by  3“ft  reinforced  con- 
crete ti>  down  anchor  war  constructed.  The  ew  pavement.'  were  in  excel- 
lent condition,  and  the  original  pavements,  though  not  in  use,  were  in 
poor  condition  (photos  3 and  4,  respectively).  The  ADC  operational  apron 
was  considered  to  he  in  good  condition,  even  though  a number  of  the  slabs 
had  major  defects.  In  1 / ') . about  4500  r. q yd  of  this  apron  area  (orig- 
inally 7 in.  of  PCC)  was  replaced  with  9 in.  of  PCC  (photo  5).  Taxi- 
way G (the  old  E-W  runway),  which  received  an  asphaltic-concrete  overlay 
on  its  'enter  in  1967,  was  in  fair  condition.  In  the  1572  inspection, 
these  pavements  ( taxiways  1,  J,  and  K)  showed  signs  of  -racking  from 
overloads  by  fighters  and  transient  air  raft. 

Maintenance 


21.  Maintenance  of  the  older  pavements  has  consisted  mostly  of 
replacing  failed  concrete  slabs  and  sealing  joints  and  cracks.  Repair 
of  pop-outs  and  joint  spalling  seems  to  be  the  major  maintenance  prob- 
lem in  the  newer  pavements  (those  constructed  since  1958) . Records 
show  that  during  1962-1963,  when  the  first  major  program  to  repair  pop- 
outs  was  initiated,  approximately  $475,000  was  spent  on  overall  mainte- 
nance of  airfield  pavements.  About  $260,000  of  this  amount  was  spent 
on  pop-out  repairs.  Maintenance  expenditures  after  this  time  are  as 
follows : 


Date 

October  1965 

September  1967 
October  1967 


Expenditure  Description  of  Repair 

$30,873  Place  slurry  seal  on  shoulders  and 

overruns 

$16, 380  Perform  general  pop-out  and  pavement 

repairs.  Seal  joints  for  600  ft  at 
each  end  of  runway,  on  SAC  opera- 
tional apron,  and  on  ADC  operational- 
apron 

$58,000  Seal  joints  and  repair  pop-outs  on 

runway,  primary  taxiways,  and  SAC 
operational  apron  and  alert  facility 

(Continued) 
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Date 

Expenditure 

Description  of  Repairs 

August  1968 

$33,780 

Repair  60,000  pop-outs  without  coring 
(4 0,000  with  latex,  20,000  with 
epoxy) 

$32,350 

Repair  33,000  pop-outs  (l8,000  with 
latex,  15,000  with  epoxy) 

October  1969 

$97,380 

Replace  210  10-  by  20-ft  by  9-in.  con- 
crete slabs  in  ADC  operational  apron 

$73,000 

Replace  some  old  concrete  with  9-in. 
PCC;  repair  a 480-sq-ft  spalled  area 
and  1300  pop-outs;  and  seal  6000  ft 
of  joints  on  taxiway  G 

October  1970 

$158,220 

Replace  old  concrete  with  9-in.  PCC  on 
taxiway  G 

Summer  1971 

— 

Place  double  bituminous  seal  on  over- 
runs 

Since  1967 

$140,000 

Repair  pop- outs  by  shops  on  in-house 
basis  at  a cost  of  approximately 
$0.60  per  hole 

FY  1973 

Plan  to  repair  20, COO  new  and  recap 
30,000  old  pop- outs 

Condition  of  Joint  Seal  Materials 


22.  The  last  major  joint  seal  repair  was  accomplished  in  1967. 
At  this  time,  all  the  joints  in  the  runway,  the  primary  taxiways,  the 
SAC  alert  facility,  the  SAC  operational  apron,  and  the  ADC  operational 
apron  were  re sealed.  At  the  time  of  the  1972  survey,  the  joint  seal 
material  in  these  areas  was  in  generally  good  condition.  Joint  seal 
material  in  other  areas  was  in  fair  to  poor  condition. 


Evaluation 


23.  The  latest  pavement  evaluation  report  for  WAFB  was  prepared 
in  i960  (see  paragraph  9h).  Since  some  changes  in  gear  configurations 
and  methods  of  evaluation  have  been  made  since  that  time,  a new  eval- 
uation table  has  been  prepared  (table  5)*  The  physical  properties  of 
the  materials  as  determined  in  previous  evaluations  were  used  for 


■ifrr 


detern.ir. lng  the  load-carrying  capabilities  of  the  pavements.  An  evalua- 
tion of  the  effects  of  t'rost  action  was  not  required  for  most  of  the 
pavements  because  of  the  nonfrost -susceptible  nature  of  the  sandy  sub- 
rade;  however,  an  evaluation  of  the  frost  capacities  of  taxiway  H and 
the  /•'  ? operational  apron  was  made  because  of  the  presence  of  frost- 
susceptible  base  courses  under  these  pavement  facilities. 


Conclusions 


2k.  The  following  remarks  summarize  the  findings  of  the  1972 
inspection : 

a.  The  heavy-load  pavements  are  in  excellent  condition,  with 
the  predominant  defects  being  joint  spalls  and  pop-outs. 

b.  Some  "D"  cracking  was  observed  in  the  outer  lanes  of  the 
runway  and  in  taxiway  A.  Spalls  will  probably  develop 
in  these  areas  in  the  future . 

c.  The  longitudinal  joint  failures  in  the  southwestern  two- 
thirds  of  taxiway  A could  become  a serious  maintenance 
problem  in  the  future . 

d.  Joint  seal  materials  in  primary  traffic  areas  are  in 
generally  good  condition. 

e.  Pop-outs  are  a major  maintenance  problem  in  primary 
traffic  areas,  and  they  require  continuous  repair. 

f.  Spall  repairs  made  with  epoxy  concrete  and  PCC  are  per- 
forming satisfactorily. 

£.  Pop-out  repairs  made  with  epoxy  concrete  and  latex  are 
also  performing  satisfactorily. 

h.  Most  of  the  original  pavement  constructed  in  1942  is  in 
poor  condition. 
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Table  1 


Climatic  Data,*  August  1969- July  1970 


Average  Daily 
Temperature,  F 

Precipitati 

on,  in. 

Month 

Max 

Mi  n 

Mean 

Rainfall 

Snowfall 

.January 

27 

12 

20 

1.5 

14.0 

February 

30 

13 

22 

1.7 

14.0 

March 

37 

21 

29 

1.9 

10.3 

April 

51 

33 

42 

2.8 

2.7 

May 

63 

42 

52 

3.0 

0.1 

June 

73 

52 

63 

2.7 

Trace 

July 

78 

57 

67 

3-0 

Trace 

August 

77 

56 

67 

2.7 

None 

September 

68 

49 

59 

2.8 

Trace 

October 

58 

4o 

49 

2.2 

0.1 

November 

44 

30 

37 

2.5 

00 

December 

31 

18 

25 

1.6 

10.8 

Annual 

53 

35 

45 

28.4 

56.8 

* Furnished  by  WAFB. 
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Table  2 

Airfield  Construction  History 


i av».*m**nt 


Feature 


Thickness 


Construction 


No. 

lavement  Facility 

in. 

Type 

Year fs) 

Agency 

T14B 

Taxiway  K (original  NE-SW  runway) 

6 

F'CC 

1942 

CE* 

T8b 

Taxiway  G (original  E-W  runway) 

10-7- 10 

PCC 

1942 

CE 

A6B 

ADC  operational  apron 

10-7-10 

PCC 

1942 

CE 

/ 12B 

ADC  alert  apron  and  taxiway 

10 

PCC 

1951 

CE 

A10P 

ADC  hangar  apron  and  taxiway 

10 

PCC 

1951 

CE 

A11B , A13B 

ADC  alert  taxiway  and 
apron  additions 

10 

PCC 

1955 

CE 

A9B 

ADC  parking  aprons 

10 

PCC 

1955 

CE 

A7B 

ilangar  access  apron 

14 

PCC 

1955 

CE 

a8b 

Hangar  apron  and  taxiway 

14 

PCC 

1955 

CE 

ai4b 

Rear  apron 

3 

AC 

1956 

CE 

T6b 

Taxiways  J and  1 

10 

PCC 

1959 

CE 

T7B 

Taxiway  0 (west  700  ft) 

10 

PCC 

1959 

CE 

A3B 

Hangar  aprons  and  taxiways 

14 

PCC 

1958-59 

CE 

A1B 

SAC  operational  apron 

17 

PCC 

1958-59 

CE 

T5A 

SAC  operational  apron  taxi way 

21  and  17 

PCC 

1958-59 

CE 

T4A,  T12A 

SAC  operational  apron 
access  taxiways 

21 

PCC 

1958-59 

CE 

T1A,  T3A 

Taxiways  B and  E 

21 

PCC 

1958-59 

CE 

T2A 

Taxi way  A 

21  and  20 

PCC 

1958-59 

CE 

T10C,  T11C 

Taxiways  C and  D 

17 

PCC 

1958-59 

CE 

R1A,  R7A 

Runway  ends  (200-ft-wide  section, 
500  ft  each  end) 

21 

PCC 

1958-59 

CE 

R3B,  R6b 

Runway  (100-ft-wide  center 
section,  2d  500  ft  each  end) 

20 

PCC 

1958-59 

CE 

r4c 

Runway  interior  (100-ft-wide 
center  section) 

17 

PCC 

1958-59 

CE 

R5D 

Runway  interior  (100- ft  each  side) 

15 

PCC 

1958-59 

CE 

A5B 

NE  warm-up  apron 

20 

PCC 

1958-59 

CE 

T13B,  A2P 

SAC  alert  aprons  and  taxiway  F 

20 

PCC 

1958-59 

CE 

T8B 

Taxiway  G (original  E-W  runway) 
2800  ft  by  75  ft 

2.5 

AC  over- 
lay 

1967 

CE 

ti4b 

Taxiway  K (original  NE-SW  runway) 
Approximately  500  ft  of  end 
replaced 

14 

PCC 

1970 

Contract 

T14B 

Taxiway  K (power  check  pad).  Ap- 

9 

PCC 

1571 

Contract 

proxlmAtely  700-  by  50- ft  area 
replaced 


Design  Criteria 


Gross  load  - Jk ,000  lb 
Wheel  load  - 37,C/)0  lb 
Tire  pressure  - 67-1/2  psi 


Engineering  Manual  (EM)  for 
Military  Construction 
Wheel  load  - 25,000  lb 
Tire  pressure  - 200  psi 


Gear  load  - 80,000  lb 
Dual  wheels  - 37  in.  c-to-c 
Tire  pressure  - 150  psi 

Gear  load  - 80,000  lb 
Dual  wheels  - 37  in.  c-to-c 
Tire  pressure  - 150  psi 


Wheel  load  - 25,000  lb 
100-sq-in.  contact  area 

Wheel  load  - 25,000  lb 
100-sq-in.  contact  area 

Gear  load  - 160,000  lb 

EM  1110-U5-303 
Gear  load  - 265,000  lb 
37-  by  62-  by  37- in.  spacing 
267-sq-in.  contact  area 


* CF.  denotes  Corps  of  Engineers. 
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CONDi"  "\  Svjfw.t 


summary  or  pavfme'nt  f.vAl  a:  in 


or  at ; 


OF  EVAt  ATI 


Photo  2 


Pop-outs  in  traffic  area  D (outside 
edges  of  runway) 


Photo  4 


Original  pavement  on  taxiway  K 
condition  rated  poor 


LEGEND 

PORTLAND  CEMFNT  CONCRETf  (PCC) 

ASPHALTIC  CONCRE  TF  AC) 

ASPHALTIC  CONCRETE  OVER  PORTLAND  C-MENT  (AC/^CCi 
DOUBT  E BITUMINOUS  SURFACE  TREATMENT  ( DBST  ) 

BLAST  PAVEMENT  ( AC  - NON  TRAFFIC) 


_R'A  «•- FEATURE  DESIGNATION  fSEE  NOTE  l) 

?'"PCC  -• SURFACE  THICKNESS  AND  TYPE 


TV  PE  OF  FEATURE 
R-  runway 

T TA  X i WAY 
A APRON 

TYPE  TRAFFIC  AREA  f SEE  NOTE  2 ) 
A-  A TYPE  TRAFFIC 
6 B TYPE  TRAFFIC 
C - C TYPE  TRAFFIC 
D-  D TYPE  TRAFFIC 
X NO  TRAFFIC  TYPE  ASSIGNED 


SCA^E  N MU  ES 


- DIRECT  ON  OF  SURVEY 


■NAT  i • » » - 

BC«  a-  -•  • )U  , ,en 

ff£  IRA  A Af  A 

ACSlCNAt  ONS  aw-  BASE  . 
kO  C»  - i-<  A 


l 

N 

/ 

A ARM -UP  APRON 


HANGAR  ACCESS  APRON 


WURTSMITH  AFB 

AIRFIELD  LAYOUT  AND  PAVEMENT  PLAN 


REAR  APRON 
ADC  PARKING  APRON 
HANGAR  APRON 

TAXl^AY 


PLATE  1 


: vi  m l 


D»'-  r l;*  -r. 

Pavement  Type 

Year (cl 
" :tr.  -t  •-  i 

Maintenance  C-T|  ; 

Prefer.*  iM  l*r  • ; • 

irisMir.  :,**«'  \-j  3’ v-  J’’ ’ 

• 

- 

Rigid  heavy 

1958-59 

- : . - a ' 

. 

hous»- 

W : • . • . • - n 

rap  JPfOll1'  old  pop-out* 

Project  WIT-  /».*-*: ; rej  . •.  * : . no:  ; i*  - 

l 

aval .able 

TVs.  ••  rrur.  * (1*. . r.y  •'»)  ft1* 

, ! . - • • k • ut 

pavement 

FJex.U-  light 

1959 

-.  . . 

v . ..  d 

in  ho  ace 

Pr  • WJP  : apply  patvr.us  ar»d 

• . mder  eon- 

tract) 

. .-fruits  v >y  - ft) 

' sq  yd  -f  double  bitum*i  ius 
surfa  <•  treatment 

Doub^.  oitimiiijua 
s«ai  over 
gravel  base 

1959 

' ■ ■ : 

Ff  ’0:  random  rack*  5<:n>! 

in  house 

Pr  ’•  • fT.-  53-f : app.y  pat  r.ea  ani 

ntra-t) 

• :t.  rt  "u.wv,  -tiOU  sq  yt  - t 
1 -ln.-tht  k pavement 

Rigid  heavy 

1959-59 

. .... 

house 

Yearly  !n-hou«e  nair.ter.a:.  <-  pt  gram 

t taxi way: 

. -:n. -thick  pavement; 

• ; _•  ! i..  pav-ov:  •. 

Rigid  light; 
flexible 
overlay 

1942  (ex- 
ten*!  ed 
during 
1954) 

FY  bitumin  . v»-r.ay  ap- 

;.  It.  pa .-n-r.t  instructed 

in  1942 
: 

in  house 

Yearly  ■s*’  Kalr.tenance  pr  . roc 

fA.'  p-rat  lonai  aprci.  *i  • :t  toxiwayh 
1 yd  • -21-20- in. 

pavement 

Rig*  i heavy 

1959-59 

- . : - r a< 

random  era .Xs  sealed  in  house 

Yea r.y  in-houae  ma  :ntenan*-e  pr  ►•-•■am 

AD'  .pe  rational  apr  r.  a t&xivay 

. 

Rigid  light 

1959-59 

: ran- 

dom cracks  sealed  in  house 

Year...  ;n-houi;.  maintentu.  •*  pr  .-rum 
with  limitations  a-  ordlng  t ava.i- 
abir:  cai.- hours 

perai  ha  - r n a 
• . ■ • i yd 
pavement 

Rigid  light 

1 942 

. .. 

under  ntract 

aaintei 

with  limitations  a-  ording  t,  avail- 
able not. -hours 

Primary  runway  ting  ta/i-ny. 

• • • - • . 

2l-JJ-in.  pavement 

Rigid  heavy 

1958-59 

FY  ' •:  sp a.  repairs  1 am  ta! 

. ulntn  scaled  Iri  h uv 

: 

in  house 

ADO  a css  taxi  way,  2,361  nq  yd 
r - -"-ID-in.  ;•  v. •.•merit 

Rigid  light 

.942 

: 

. . 

. • 

SA hangar  apr  n ani  tawi-wayr 
pavement 

Rigid  light 

195? 

aged  slabs  rej:  . a c l 
PI  68-70 j is 

house 

: Project 

15  damage-1  mabr  ( ■*ni-  • ted  ir. 

*ct  71) 

AD'  hangar  access  apror. 
. 

till  n pavement 

Rigid  light 

1942 
: >51 
1967 

FT  70s 

. ^Lnts  sealed  In  house 

Yearly  in-t..  --*•  maintenan  c program 
with  llmltat : ms  a*  -rdln.-  \ . avail- 
able nan-h  .vra 

...  • 
• . "-in.-1’. ■ rt  ■ aveaei/ 

Rigid  heavy 

1959 

FY  79:  :nt.-  sealed  n tpalled 

areas  in  house 

FY  72:  repair  pop-outs  ani  spalls 

in  iiouso 

ADO  operational  a •ess  apron 
. , . 1 • yi  ■!'  . -in.-th!  rt 

pavement 

Rigid  light 

194 2 
1955-56 

: repaired  li 

house 

Year  - m-houtc  malntrr.an  r program 

. 

.and  -7-10-in. 

pavement 

Rigid  light 

1-/42 
( small 
a rear) 

1955-56 

- • : 

(under  .♦ontract)  *r»i  spall* 
repaired  In  house 

repair  spalls  In  house 

ADO  -onnecting  taxi way 

-an  - ...  - 

thick  pavement 

Rigid  light 

1?42 

Yearly  Ln- house  maintenance 
pr.  gram 

FY  T2:  Pr*.  e.-t  WJF  . < -i  C • mpletei 

• Ml  - : 

p.«rr  ’heck  pod  (under  ntra-t) 

■ 

- 

Rigid  heavy 

1959 

tract. 

tenon ce  prv  ’ram 

y r • '0 1 r x 

In  house 

Taxi  way  an-?  apron  stabilised 
shoulders 

Flexible  light 

1959 

: 

in  house 

Yearly  tn-h.uae  maintenance  program. 
Pro  ■ t i/'JR  being  revleve*1 

Wars:-.-  apron,  1 . •'-*  . ; yd  of 
.•?"  -In.-*  rt.  pavement 

Rigid  heavy 

1959 

r":  ’ : 

contract 

FY  : p .p-  .'  s r*  ■«  *••  t . 

Year!.,  in-hc  ir-  maintenan  > 
pro  gram 

Y*or.>  tn-hc-i.Be  main*  cnan  *e  pr  k-ram 

ADO  power  ;h  • •«  part,  '•  *'  .rj  yd  of 
• -in.-thl  k : a-.-m-n*' 

Rigid  light 

1942 

FY  • • : pep-  •'  .'  r«  pair*’  1 -»n  i 

.i  lnts  sf-alrd  •init-r  ntra.-t. 
Yearly  in-ho-isc  an. r * -nan  r 
program 

Yearly  in-o  - ma ! «t  cnoi.  • pr  .-ram 

Airfield  drainage  facilities 

1942-60 

: 

••.nstru  v!  inder  ontrat 

Yoariy  lr.-i»'.  - mamtenance  pr  .ram 

